Random copolyesters were synthesized directly from respective diacids and diols with diphenylchlorophosphate (DPCP) as a polycondensation agent. These polymers were characterized by FT-IR and NMR spectrometry. Interestingly, they were observed to possess photocrosslinkability which was established using scanning electron microscopy by UV irradiation experiments. Photocrosslinkable polymers have significant applications in the field of nonlinear optics, in the generation of photoresists and photorefractive materials.
Introduction
In recent years photocrosslinkable polymers have attracted considerable attention in the research field. These polymers contain photocrosslinkable moieties either in the main chain or as a pendant group in the polymer backbone. The photocrosslinkability of the polymers is due to the presence of photocrosslinkable moieties like azopolyesters 1 , arylidene esters 2 , arylidene ketones, siloxanes 3 , cinnamate esters 4, 5 and acrylate esters 6 . Photocrosslinkable polymers find potential applications in the preparation of photocurable coatings, photocrosslinked hydrogels, optical lithographic materials, photosensitizers, photoresists and photorefractive materials 7 . The controlled crosslinking in photocrosslinkable polymers exhibits their use as information storage devices. Photolinked polymethyl(methacrylate) surface coatings based on poly(ethyleneglycol) have been commercially used as contact lens materials. Polymers having photodimerizable groups find applications in immobilization of enzymes 8 . A series of photocrosslinkable polymers have been synthesized with arylidene keto moiety 7, 9 . The present work deals with the synthesis and characterization of certain photocrosslinkable polyesters containing arylidene moiety. The polyesters were synthesized with terephthalic acid, arylidene diol and 2-hydroxyethyl-4-hydroxybenzoate as monomers using diphenylchlorophosphate (DPCP) as the condensing agent. The focus of our work is to investigate the photocrosslinking behaviour of these polyesters.
Experimental
Terephthalic acid (T), 4-hydroxybenzaldehyde, vanillin, 4-hydroxybenzoic acid, diphenylchlorophosphate (DPCP) were purchased from Aldrich and used as supplied. LiCl(Merck) was dried at 130 ºC under vacuum for 4 h and at 180 ºC for 10 h. Cyclohexanone (SRL, India), ethanol and methanol were distilled before use. 2-Chloroethanol (SRL, India) was used as received.
Synthesis of monomers

Preparation of arylidene diols
Arylidene diols used in the synthesis of the polyesters were prepared by the condensation of 2 moles of 4-hydroxy-3-methoxybenzaldehyde/4-hydroxybenzaldehyde with one mole of cyclohexanone in the presence of dry methanol and catalytic amount of conc.H 2 SO 4 as reported by Arumugasamy 10 .
Preparation of 2-hydroxyethyl-4-hydroxybenzoate common diol monomer (D)
2-Hydroxyethyl-4-hydroxybenzoate monomer is prepared by the condensation of 1 mole of 4-hydroxy benzoic acid and 1 mole of 2-chloroethanol in the presence of potassium bicarbonate in DMSO 11 .
Copolyester synthesis
The copolyesters were synthesized by direct polycondensation of two diols and one diacid in the respective mole ratio 1:1:2 using diphenylchlorophosphate (DPCP) as condensing agent in pyridine solution. Thus, the repeat units contain two molecules of the diacid and one molecule of a common diol and one molecule of varying arylidene diol distributed randomly in the polymer chain.
Characterization
The solubility of the random copolyesters were determined in various solvents qualitatively. About 5 mg of the polyester was added in 1 mL of the solvent in small stopper test tubes. The mixture was kept for 24 h with occasional shaking and the polymer solubility was observed. FT-IR spectra of the polyester samples were recorded as KBr pellet using Perkin Elmer Spectrum One FT-IR Spectrometer from 450 cm -1 to 4500 cm -1 . High resolution 1 HNMR spectra were recorded on a Bruker Biospin FT-NMR spectrometer operating at 400 MHz for 1 H and 100 MHz for 13 C nucleus in DMSO solvent and with TMS as internal reference. SEM photomicrographs of polyesters were recorded using Hitachi S-3400 SEM instrument.
Results and Discussion
Synthesis
The polyesters reported in this work are soluble in high polar solvents like DMSO, DMF, DMAc, acetone and THF. They are insoluble in chlorinated solvents like CHCl 3 and CH 2 Cl 2 . The FT-IR spectra (Figure 1 
Photocrosslinkability studies
The polyesters prepared contain arylidene moiety, which functions as photo-active chromophore. A small quantity of about 2 mg of the finely powdered polyester samples were exposed to UV irradiation under 160 W medium pressure mercury lamp in air for 5 h and the SEM photomicrographs before and after UV irradiation for a typical copolyester (TBHD) are shown in Figure 3 . It is evident from these photographs that there is photocrosslinking in the polyester after UV irradiation. The photocrosslinking is attributed through 2+2 cycloaddition of carbon-carbon double bond in the bis(benzylidene)/ bisvanillylidenecycloalkanone units present in the polymer backbone. 
Conclusion
Random photocrosslinkable polyesters containing arylidene keto moiety in the main chain were synthesized and characterized spectroscopically. These polyesters can be crosslinked by UV irradiation, which was established by SEM investigation. The potential group responsible for such photocrosslinking is the arylidene keto moiety which could be useful in developing optical information storage devices.
